APPLICATION 
SERVER 




FIG. 1 CLIENTS 



Client Request 
From Client Apparaji 



H 

m 
m 
m 
m 

m 

ui 
Ci 

Ci 



Application Server 




file name - videol mpg 



Video file (5 minutes) 



1st 1/30 of a second of video 



2nd 1/30 of a second of video 



videol mpg 



■ 1st minute of video 

(size = 1800 frames x 
512 tines x 1000 bits) 



2nd minute of video 



5th minute of video 



Multimedia file is 
transferred to 
streaming sen/er, 
typically using UDP/ 
TCP protocol 



9000th 1/30 of a second of video 



- 20 MB File Buffer 



To Streanning Server 
> 



Streanning group by group 



102 



FIG. 3 



streaming Server 



From Application Server 




124 



100 



Group Receiving 
Buffer 



groups of multimedia 
data from a 
multinnedia file, e g 
kidsocker 1 mpg, are 
received from an 
Application server 




/ 


\ 


Converted Group 
Buffer 


1 


\ 



Group Format 
Conversion Program 



To Client Apparatus 
> 



130 




120 



Convert to Standard 
Streaming Format (RTP, 
UDP, or TCP) 



FIG. 4 




o 

CM 



90 



Client Request 
from Client Apparatus 




Application Server #1 



20a- 



xequest 
handler 



64- 



File to 
Group 
Stripping 
Program 



Group 
Staging 
Buffer 



65 



Video fde (1 minute) 



1st 1/30 o( a secwid d video 



2nd ino of s second of video 



laOOtti 1/30 of a seccrd of 

iideo 



kidsockerl mpg 



1 minute of video 

(size = 1800 
frames x 512 
/lines X 1C00 bits) 



file name = 
kidsockerl mpg 



- 5 MB Ftle Buffer 



To Streaming Server 
> 



Streaming group by group 



102a 



Multimedia flies are 
transferred to streaming 
server, typically using 
UDPrrCP protocol 



93 



103 



Application Server #2 



Client Request 
from Client Apparatus 



File to 
Group 
Stnpping 
Program 



20b 





file name = 
bowling mpg 



1sl mirxJte of video 
;size= 1300 
frames x 512 
lines X 1000 Ms) 



End minute of vKJeo 



3rd minute of video 



- 12 MB File Buffer 



To Streaming Server 
> 



Streaming group by group 



102b 



Application Server #N 

(May contain video file, sound file, music 
file, or any other form of multimedia file ) 



FIG. 6 



-t— ' 

OJ 
Q. 
Q. 
< 

o 

o 
f- 



o 

CO 



CO 



E 

I 

CL 
CO 



a: 

'3 



£ 




Q 
& 
H 
id 

m 
ni 
m 
m 

H 
ill 

ui 
o 
Ci 



file name= videol .mpg 
/201 



MPEG Format 



200 



#1 



Video IS 5 
minutes 
long (9MB) 



ii CD 
0) ^ 
N O 



E a) 



s1 



S2 



S3 



s4 s5 



video duration (5 minutes) 



s90,000 



FIG. 9 



Application Server 



Client request from client apparatus 



109- 



121- 



119 



Client R 

1- videc 

2- videc 

n- multi 


.equest Handler 

1 mpg 
j_J mpg 

media file 


Logtc Command 

(If U of requests > P. then send 
entire file, etse stream file) 

P = predetermined populanty # 
(e g , P = 3 requests/day) 



Control Signal 



117- 



OK-prepare to receive entire file at streaming server 



tf # > P, transfer entire file to streaming sen/er, 
usually by File Transfer Protocol (FTP) 



80 





Streaming UDPrrCP 



Z MB File Buffer = Total MB of ali video fifes 



To Streaming Server 
> 



104 



To Streaming Server 




102 



FIG. 11 



PURGING FILES FROM STREAMING SERVER 
ACCODING TO GARBAGE-COLLECTION ALGORITHM 



s400 



DETERMINE RATE AT WHICH MULTIMEDIA FILE HAS BEEN SENT 
TO ALL CLIENT APPARATUSES 




FIG. 13 



s500 



PURGING FILES FROM STREAMING SERVER 
ACCODING TO GARBAGE-COLLECTION ALGORITHM 




s502 




STORE MAXIMUM GROUP COUNT IN STREAMING SERVER 
ACCORDING TO GARBAGE-COLLECTION ALGORITHM 



s504 



RECEIVE CONSECUTIVE GROUPS OF DATA OF THE MULTIMEDIA 
* FILE FROM APPLICATION SERVER 



s506 




COUNT NUMBER OF CONSECUTIVE GROUPS RECEIVED IN 
STREAMING SERVER 




PURGE CONSECUTIVE GROUPS OF MULTIMEDIA FILE FROM STREAMING SERVER 



FIG. 14 



t 



TRANSFER ENTIRE FILES FROM APPLICATION 
SERVER TO STREAMING SERVER 

s600 



RECEIVE CLIENT REQUEST FOR MULTIMEDIA FILE IN APPLICATION SERVER 



s602 



DETERMINE NUMBER OF CLIENT REQUESTS FOR MULTIMEDIA FILE 




FIG. 15 



4} 
b! 

m 

ni 
ui 
ill 

m 

iJI 
Ci 

o 




V) 
D 

I 

< 
Q. 

a 
< 

I- 
z 



o 

LU 

UJ 



o 



o 



